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Figure 1: Traditional SUS and the design of game board-based SUS, SUStory. (A) Traditional SUS for kids; (B) The game board of
SUStory; (C) Choice cards of SUStory; (D) Experimental context; (E) SUStory result.

ABSTRACT

The increasing application of conversational agents as assistants
and playmates for children brings about the need for evaluation
methods tailored for children. The System Usability Scale (SUS)
for kids is a well-established instrument for measuring subjective
aspects of the usability for children. However, using the scale for
children presents difficulties relating to children’s concentration
and the biases observed when they respond to questionnaires. To
make the questionnaire completion enjoyable for children and im-
prove their engagement with the questionnaire, we rendered the
adaptation of SUS for children in a game-board format. This paper
motivates the presentation of the questionnaire in this way and
discusses the use of this instrument in a case study with 35 children
aged eight to twelve. We argue that this presentation helped engage
with children and there was little evidence of extreme response bias.
We conclude that this board format is a more appropriate way to
present the SUS questionnaires to children in usability tests, which
may also apply to different surveys including rating scales.
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1 INTRODUCTION

The role of conversational agents (CAs) in children’s lives is ex-
panding, with applications ranging from language learning support
[5] and reading assistance [38] to serving as virtual instructors
[32] and enhancing verbal communication skills [7]. As these tech-
nologies infiltrate various aspects of daily life—whether through
smart home devices like Amazon Alexa and Google Home, or inte-
grated dialogue systems in smartphones like Siri [10][11] - CAs are
becoming increasingly popular among children. These agents are
present in numerous settings, from solo interactions at home [35] to
providing entertainment during family drives [16]. Gradually, CAs
are becoming indispensable partners and assistants for children
in various forms and situations. Driven by the increasing popu-
larity of CAs engaged in children’s daily lives, more summative
nature, and quantitative measures of the quality of the interaction
such as the usability or the user experience are particularly useful
to address the unique challenges of CAs for them involving ethi-
cal considerations [23], engagement and usability issues like less
precise articulation, limited vocabulary, and fewer strategies for
modifying their language [4][11].

Previous research on the usability evaluation methods of CAs
targeted at children has focused primarily on two aspects. The
first involves behavior observations and analysis of conversational
features, such as the intervals of time children spend with agents
[7], and audio analysis extracting features like pitch, intensity, and
speech rate [27]. These methods, while insightful, often require
lab environments or specialized settings that may not be easily
accessible to all designers due to relatively high operational or
technique costs and limited general applicability.
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The second aspect borrows established measurement methods
and theories from the field of human-computer interaction (HCI),
offering more general and accessible options [31][22]. A notable
tool is the System Usability Scale (SUS), favored for its brevity and
well-documented psychometric properties. This scale allows com-
parisons with a vast array of prior tests, providing benchmarks for
usability that indicate whether a design is below or above average.
The SUS consists of ten items with five Likert response options
ranging from strongly disagree to strongly agree. Adaptations, such
as those by Putnam et al (2021), have modified the language to en-
sure comprehensibility and relevance for children [31]. However,
there are additional challenges when asking children to complete
questionnaires. For example, children lack motivation and may find
it tedious to answer questions and find the process of responding
to questions tedious. This lack of engagement can lead to non-
responses or satisficing behaviors, such as straight-lining—where
children might rate all items of the SUS the same without genuinely
reflecting on their assessment of the system being evaluated. Ad-
ditionally, there can be biases associated with extreme responses,
where children might strongly agree or disagree with the scale
questions [8].

In this paper, we refine Putnam’s SUS [31] to advance usability
measurement methods for children’s CAs, addressing extreme re-
sponse bias. Our research, stimulated by a qualitative comparison
of a sleep diary chatbot with text and voice interfaces, revealed
limitations in the traditional SUS. We redesigned the SUS into a
game board format with narrative elements to better suit young
children. Our goal is to establish a reliable and enjoyable method for
evaluating CAs for children, highlighting the need for innovative
approaches in assessing conversational interfaces and child-centric
applications.

2 PRIOR WORK
2.1 Related Work

Children frequently rate scales at the extremes, which can lead to
misleading interpretations of their responses [8][18][39]. Unique
traits such as concentration abilities, capacity for abstract thinking,
adaptability, and goal monitoring significantly influence their par-
ticipation in usability testing [25]. To counteract extreme response
bias, it is crucial to consider these characteristics when designing
usability questionnaires for children.

The power of storytelling lies in its ability to immerse users
within a narrative context, effectively bridging the gap between
their experience and measurement tools [33]. Designers often lever-
age the immersive nature of storytelling to enhance usability testing
[20], aiding in the development of high fidelity and their prepara-
tion for market launch as products or services [12][13]. Storytelling
proves especially beneficial in children’s application design, signifi-
cantly increasing engagement [29][2]. Consequently, we assert that
integrating storytelling can significantly improve usability test for
children, particularly by enhancing their concentration.

Physical engagement can enhance cognitive processes, particu-
larly when combined with narrative immersion, helping children to
better retain and understand information [8]. This effect has been
proved in a user test case involving tabletop and room-based games
[37]. Gamified experiences further amplify these effects by keeping
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children focused on their tasks and providing clear markers of their
progress toward goals. Based on these insights, we propose that
conducting usability tests in a physical game or game-like format
could effectively mitigate the bias caused by a lack of engagement
and concentration.

2.2 Pilot Study

In our pilot study aimed at developing a sleep diary chatbot for
children, we compared a text-based chatbot (Snoozy) [1] with a
voice-based chatbot (Dozzz) [9]. We involved five children (M = 9.8
years old, SD = 1.30) in a within-subject experiment where each
child interacted with both chatbot versions and then completed the
SUS for kids questionnaire (Figure 1 (A)) [31] for each. To minimize
order and practice effects, the procedure was counterbalanced, with
three children starting with the voice version and two with the text
version. Behavior was recorded via camera.

Despite industry SUS score averages of 68-70.5, both interfaces
in our study scored above 90, indicating no significant difference
and suggesting extreme response bias. This outcome suggests that
the SUS for kids appeared to suffer from extreme response bias, as
it failed to differentiate between the two interfaces — our primary
objective. This concern was supported by the interview data, where
children expressed a preference for the voice-based interface, some-
thing that the SUS scores did not manage to capture. Additionally,
analysis showed SUS scores among children mostly clustered at
the extremes, either "1" (Strongly Disagree) or "5" (Strongly Agree),
with few moderate scores. This pattern points to potential response
biases or limitations in the scoring system to capture nuanced ex-
periences, as shown in Figure 2 for one of the chatbots.
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Figure 2: The percentage of each score in SUS for kids

Ideally, respondents in evaluation are expected to provide ‘opti-
mizing’ responses, which naturally vary [36]. However, our pilot
study revealed a troubling homogeneity in extreme responses in
SUS for kids, raising concerns about potential data contamination
linked to issues with concentration. Notably, 65% of items were
answered in less than four seconds, which is below the threshold
value of cognitive speed expected for children around ten years old
116][19]. This rapid response rate raises concern about their concen-
tration during the experiment and raises suspicion for satisficing
in answering the survey items [26]. Consequently, we hypothesize

! Adults typically read at a speed of 250 to 300 words per minute[6]. When reading an
11-word sentence (the average length of words per question in SUS for kids) it should
take an adult about 1.5 to 3 seconds. However, children around ten read approximately
1.8 times slower than adults[19]. Consequently, the time threshold for children to read
an 11-word sentence is estimated at about 4 seconds.
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that combining storytelling with interactive game elements can
create an engaging environment that enhances children’s focus and
participation in testing.

3 DESIGN OF SUSTORY

Building the above hypothesis, we developed SUStory, a game-
board adaptation of the SUS for children aged eight to twelve,
enhancing engagement through storytelling. Using the character
Dozzz from our voice-based chatbot as an example, we structured
its development into three steps to ensure an engaging experience
for children.

Craft a Backstory for the Agent. Since the character of an agent
can be animals or virtual humans, the backstory starts with the
character’s progress and personal development by overcoming
difficulties that match the questions in the questionnaire. The plot
can come from famous fables or general stories, like finding friends
by completing questions. For example, Dozzz, the avatar in our
voice-based chatbot, is a duck [9]. Our storytelling journey began
with Andersen’s “The Ugly Duckling” to create SUStory: “Finding
Dozzz.” In this adventure, Dozzz, a duckling dreaming of becoming
a swan, faces challenges such as neighbourly mockery and harsh
weather. As they answer questions from the SUS for kids, the story
progresses, culminating in Dozzz’s transformation into a swan.

Enrich the Story to Align with the Questionnaire. To better inte-
grate the character’s backstory with the questionnaire, we enriched
the story with additional challenges. These challenges are por-
trayed as steps/challenges that respondents overcome by answering
questions. In Dozzz’s story, we created a colorful and whimsical
painting that shows his journey from a duck to a swan. The SUS
for kids [31] questions are embedded in clouds, representing the
challenges Dozzz faces. As children answer each question, they
progress through these clouds, mirroring Dozzz’s adventure. The
visual journey begins with Dozzz’s birth on a tree, moving through
scenes of sharing dreams with neighbors and adventures across
landscapes, ending with his transformation at the top of a tree (as
shown in Figure 1 (B)).

Play in SUStory. To enhance engagement, we integrated the sto-
rytelling element of SUStory into a game board format, leveraging
the benefits of board games in encouraging communication and
enjoyment among children [34]. Instead of marking selections on
paper (Figure 1 (A)), we’ve eliminated the color from five options
(Figure 3(A)) and created colorful icon cut-out cards (Figure 3 (B)).
Children can then place these vibrant cards on their chosen selec-
tions, effectively indicating their answers (Figure 3 (C)).

4 EVALUATION

We set out to evaluate how well SUSstory serves as a way of present-
ing the SUS questionnaire. 35 children aged eight to twelve used
SUStory to evaluate a chatbot interface. We checked for extreme
response bias which is often the case when children fill in evalu-
ation questionnaires and we conducted interviews to understand
their experiences with SUStory.
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4.1 Participants

We recruited 35 children, aged eight to twelve years (M = 9.3, SD =
1.19), with parental consent and voluntary, anonymous participa-
tion. Ethical approval was obtained from our university’s Ethical
Review Board, and the experiment was conducted at the univer-
sity premises in November 2023. The duration was limited to 20
minutes, and behavior was recorded via camera.

4.2 Procedure

Following an initial introduction and familiarization with the chat-
bot, children began the test session. They interacted with Dozzz,
then completed the SUStory questionnaire. Subsequently, we con-
ducted semi-structured interviews to gather feedback on their expe-
rience with SUStory. We will now detail the process of the usability
test with SUStory:

The session began with the experimenter leading the participant
to the game board and introducing the story: "You are now Dozzz, a
character from the voice-based sleep diary. You are a duck dreaming
of becoming a swan to soar through the skies, you’ll face challenges.
I’ll be here to help you conquer these obstacles and achieve your
dream. Are you ready to embark on this thrilling adventure with me?"
To this, all children responded enthusiastically. The experimenter
continued, "You’re a baby in your tree home, telling friends and
neighbors about your dream. They doubt you. But your task is to
filter out the negativity and stay true to your dream by answering
the first question here.", pointing to the first cloud on the board.
After addressing this query, the experimenter narrated the next
part of the journey: "As you leave your neighborhood, you must
cross a river, answered by the next question.”" This immersive process
continued, leading children through different story parts as they
chose responses to each query independently (Figure 4).

Acting as a storyteller, the experimenter immersed participants
in the world of Dozzz, seamlessly narrating until the final challenge
was overcome, culminating in congratulations for aiding Dozzz in
achieving his dream. Most sessions were completed within three
minutes, offering rich insights into each child’s engagement and
individual thinking, as shown in Figure 1 (D). Importantly, the
story just bridged the gap between successive questions, prompting
children to proceed to the next one.

4.3 Results

We monitored the responding speed of children while they an-
swered questions in SUStory. While only 11.6% of the children
responded to the items in less than the threshold value of four sec-
onds [6][19]. However, a one-sample t-test showed no significant
difference between the sample mean (4.10) and the threshold of
4.0 (¢(34) = 0.7391, p = 0.4649). The confidence interval included
the threshold value, supporting this conclusion. We do not have
sufficient samples from the pilot study for a similar t-test, but the
average response time there is 2.06s (SD = 0.64). These results
suggest that SUStory aligns better with the threshold value. Fur-
ther analysis of extreme responses will be conducted to understand
SUStory’s impact.

Evaluation of Extreme Response Bias. For assessing extreme re-
sponse bias, we deployed the Representative Indicator for Response
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Q: | think most of my friends could learn to play it very quickly
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Style, RIRS [17], recommended by many researchers duo to its ef- 3
fectiveness in avoiding the effects of homogeneity questions [3]. Sadl il
Our primary focus was on extreme response style (ERS) by di- geor il
viding the number of extreme responses in the heterogeneity by ém r il
the total number of items. The overall ERS for the SUStory was glor ’
low (M = 0.1389, SD = 0.1086), which suggests that the extreme re- T 7
sponse tendencies noted in the pilot has been successfully mitigated. 0 1 2 3 4 5

While the size of the pilot does not support statistical comparison,
we note that the ERS in the limited data of the pilot study was
higher (M = 0.2, SD = 0.095).

Differentiation of Responding. We display the percentage of each
score (from 1 to 5) for Dozzz. Figure 5 illustrates how children pro-
vided scores within the middle range for SUStory. This observation
suggests a differentiation of ratings among participants, indicating
a nuanced and varied response pattern.

Perception. Almost all of the children expressed their appreciation
of the board game format of the questionnaire. One noted, 7T like
the colors and characters. I can help the character. I enjoy playing
with them and learning alongside them.” (P27). Others appreciated
listening to the story’s narrative and interacting on the board rather
than selecting answers on paper, which felt like an exam (P24, P30).

Score

Figure 5: The proportion of each score

5 DISCUSSION

Our evaluation found that children actively engaged with SUStory,
enhancing their playful experience without exacerbating biases
typical in traditional questionnaires. This approach, integrating a
chatbot avatar with a storyline, is broadly applicable in usability
evaluations for children’s CAs. It offers enjoyment for participants
and yields reliable results for designers without imposing significant
burdens.
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5.1 Supporting concentration through physical
engagement

Concentration is vital in children’s usability tests [25], influenc-
ing their participation and feedback quality. Literature suggests
that physical engagement, combined with narrative immersion, en-
hances cognitive processes and information retention [15]. There-
fore, incorporating physical activities could significantly boost con-
centration during usability testing for children.

Using a game board format where children indicate preferences
through physical actions significantly enhanced engagement. Inter-
acting with the board and icon cards—like placing cards or moving
around the board—deepened their immersion in the narrative. This
active participation was evident in behaviors such as positioning
icons and consistent thumb directions in response to questions, as
shown in one child’s result (Figure 1 (E)).

Moreover, the design of SUStory, resembling a game board and
incorporating captivating visuals and vibrant color schemes also
enhances the physical engagement by creating an interactive and
enjoyable environment. This approach is in line with the established
benefits of traditional board games, which are known for fostering
open-mindedness and contributing to the enhancement of literacy
[24], cognitive skills [14], and aesthetics [30].

Research suggests that engaged children tend to spend more time
on tasks [6][19]. Our observations confirm this, demonstrating a
significant reduction in the proportion of questions answered under
the process speed threshold with the board-format questionnaire
compared to the traditional A4 paper-based method used in our
pilot study. This indicates the potential for enhanced concentration
on activities when using SUStory. The children preferred to view
each question as an opportunity to help their avatar advance to-
ward a goal, rather than simply marking answers on paper. This
behavior highlights the suitability of physical activities on the board
for enhancing children’s concentration and engagement with the
material.

5.2 Game board-format promote monitoring
progress

The ability to monitor progress toward a goal is a pivotal factor
in children’s usability testing [25], linked to the processes of out-
come evaluation and redirection of unsuccessful efforts [21]. While
children might not naturally excel in these skills [21], the use of
a game board can effectively support their development because
games provide clear challenges and targets, along with a sense of
mastery [28], which are instrumental in promoting progress moni-
toring. In our study, the game board format was employed to clearly
delineate targets and visually appealingly present them, thereby
facilitating progress monitoring for children. This approach made
it straightforward for children to track their progress, with the
experimenter’s narrative further enhancing their understanding.
At crucial junctures, the experimenters indicated proximity to the
end of the narrative conclusion and encouraged them to persevere.
This strategy differs significantly from the traditional SUS approach,
which relies heavily on self-regulation[21].
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5.3 Limitations and Future Work

Our research has several limitations that warrant acknowledgment.
The small sample size of our pilot study limits our ability to make
full comparisons with the results from SUStory. Future studies with
larger sample sizes are recommended to validate these findings and
further explore the differences between the SUStory and traditional
group. Additionally, we did not examine performance differences or
acceptability across various age groups, leaving the effectiveness of
this approach for diverse ages unexplored. Further research with a
larger, robust sample is crucial to confirm the reliability and validity
of SUStory, particularly across different age groups. Secondly, while
our version of SUS for kids offers insights within the context of
designing conversational interfaces for sleep diaries, its broader
application, such as in educational settings, needs exploration. Fu-
ture studies should also evaluate how questionnaires are presented
to children, identifying potential biases and determining at what
age such methods may be perceived as too childish compared to
traditional text-based forms.

6 CONCLUSIONS

In this study, we introduced SUStory, a game-board-based adap-
tation of the SUS questionnaire for children aged eight to twelve.
The board-game structures the task of filling in a questionnaire
and provides a sense of progress and closure naturally. We have
demonstrated how SUStory was applied to assess the subjective
usability of two chatbot interfaces for this age group. On the posi-
tive side, children were engaged with filling in the questionnaire
and considered all items before responding. While they were rel-
atively slow in answering the questionnaire items, we found no
evidence of extreme response bias or satisficing which typically
occurs when children use rating scales in usability testing. Children
were positive about using this instrument, which suggests that it
helps reduce the burden of self-report in usability testing. Future
investigations with SUSstory could seek evidence on the reliability
and validity of responses, especially examining potential framing
effects. Furthermore, it could examine how this approach should
be better targeted to narrow target age groups.
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